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Profiling the Changes of Lipid Molecular Species in Response to 
Wounding in Arabidopsis thaliana (Cruciferae) by ESI-MS/ MS 


LING Li-Zhen " , LI Wei-Qi ^ , XU Zheng-Jun 
(1 Rice Research Institute, Sichuan Agricultural University, Wenjiang 611130, China; 2 Key Laboratory of Southwest Crop Gene 
Resources апа Improvement, Ministry of Education, Sichuan agricultural University, Yaan 625014, China; 
3 Kunming Institute of Botany, Chinese Academy of Sciences, Kunming 650204, China; 
4 Department of Biology, Honghe University, Mengzi 661100, China) 


Abstract: This paper employed a sensitive approach based on electrospray ionization tandem mass spectrometry (ESI-MS/MS) to 
comprehensively analyze lipid composition changes in response to mechanical wounding in Arabidopsis thaliana .'The changes cf 6 
phospholipid classes, 2 glycolipid classes, and 3 lysophospholipid, and 120 lipid molecular species in total depicted the basic 
tendency of membrane lipids in response to wounding for 0, 15, 30, and 60 min in Arabidopsis thaliana .'Ihe results showed that 
wounding can lead to increase phosphatidic acid (PA) and 3 lysophospholipid and decrease glycolipids of the major chloroplast 
plastidic lipids . The increasing speed and intensity of PA produced by various lipids are very different, which shows those lipids 
have experienced different biochemistry processes . (1) The accumulation of 34 4 PA derived from plastidic lipid 34 4 PG (phos- 
phatidy glycerol ) is significantly slower than that of other PA species; (2) 34 6 PA accumulated a little and possibly derived from 
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the 34 6 мара or DGDG . However, the content of both glycolipids has apparently decreased, which indicated they are possibly 


involved in other reactions . No remarkable changes of lipid mole percentage were observed . 


Key words: Mechanical wounding; Lipid molecular species; Lipidomics; Arabidopsis thaliana 
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Table 1 The changes in lipid classes in wounded Arabidopsis leaves ( nmol/ mg DW) 
























































Control 15 min 30 min 60 min 

(PL) 
PG 11.20 1.44 9.833 1.76 10.51 = 1.47 10.612 0.71 
PI 2.28 x 0.28 2:31 0.32 2.47+ 0.12 2.56+ 0.48 
PS 0.27 = 0.06 0.332 0.09 0.33+ 0.09 0.29+ 0.06 
PE 4.37 + 1.05 6.37+ 1.06 5.11+ 1.52 4.74X 1.21 
PC 13.94 + 1.62 12.92+ 1.42 12.79 + 1.94 12.03+ 2.05 
PA 0.40 + 0.06 2.28+0.44' 2.98+ 0.36 4.17+1.32" 
lysoPG 0.06 3 0.01 0.043 0.01 0.06+ 0.02 0.08 0.03 
lysoPC 0.05 = 0.02 0.082: 0.02 0.08 0.03 0.11+0.03* 
lysoPE 0.02 = 0.00 0.032 0.00* 0.02 0.01 0.04 0.01 * 

(GL) 
MGDG 159.37+3.53 127.17+ 10.92" 133.414 15.30" 121.61 + 28.39" 
DGDG 35.98 + 1.24 29.75 1.85“ 30.90 = 2.92 * 30.42 2.21“ 
Total PL 32.58 + 4.39 34.24+ 3.78 34.39+ 4.51 34.63 5.31 
Total GL 195.69+ 4.50 156.92 12.76“ 164.31+ 18.16" 149.30+ 34.61" 
Total lysoPL 0.122: 0.03 0.15+ 0.04 0.15+ 0.06 0.223 0.07 


Total 


223.481 15.52 


191.165 13.91 


198.70 = 22.60 


183.93 = 36.17 
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Table 2 The Changes of lipid classes in mole percentage in wounded Arabidopsis leaves (mol % ) 


10 Сопїго1 15 min 30 min 60 min 
000 (PLs) 

PG 4.99 + 0.39 5.15+ 0.91 5.28+ 0.20 5.34+ 0.28 
РІ 1.02+ 0.09 1.24+ 0.12 1.26+ 0.17 1.253: 0.17 
PS 0.11 0.01 0.185 0.06 0.172 0.04 0.062: 0.02 
PE 1.97 + 0.58 3.34+ 0.59* 2.55+ 0.64 2.58+ 0.39 
PC 6.23 + 0.42 6.77+0.71 6.42+ 0.33 6.77+ 1.97 
РА 0.18+ 0.03 1.19+0.19" 1.51+ 0.25 2.35+ 0.97 
lysoPG 0.02 + 0.01 0.023 0.01 0.032 0.01 0.042: 0.01 
lysoPC 0.002 += 0.001 0.043 0.00* 0.042 0.02 0.062 0.01* 
lysoPE 0.01 += 0.00 0.012: 0.00 0.012 0.01 0.022 0.00” 
000 (Сів) 

MGDG 69.30 + 0.93 66.493 1.72 67.27 0.11 * 67.34 0.57 
DGDG 16.133: 0.77 15.57 0.28 15.58 + 0.43 14.97 + 1.36 
Total PLs 14.51 + 1.49 17. 86 += 2. 46 17.18 + 1.60 19.29+ 5.14 
Total GLs 85.43 + 1.70 82.06+ 1.97 82.72+ 0.73 " 82.75+ 1.65 
Total lysoPL 0.05 + 0.02 0.08+ 0.02 0.10+ 0.06 0.122 0.04" 
Total 100 100 100 100 
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Lipid molecular species (асу! carbona : double bonds) 


01 А ДО АЕ РВ Д 
Fig.1  Wound-induced changes in lipid molecular species in Arabidopsis 


The first black bars represent unwounded leaves, the second gray bars, the third bars ( downward cross-hatch), the forth white bars represent 


, 


15 тіп, 30 min and 60 min after wounding respectively . The value is the means + SD (n-5) ! *' indicates the difference in that 


particular lipid species in unwounded and wounded-leaves is significant ( p« 0.05) . 
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Table 3 The changes in lysophospholipids in wounded Arabidopsis leaves 
























































Control 15 min 

lysoPG 

16 0 0.008 = 0.004 0.005 0.004 
16 1 0.005 + 0.004 0.008 0.007 " 
18 1 

18 2 0.002 = 0.002 0.002 0.002 
18 3 0.039 = 0.014 0.026 0.005 
lysoPE 

16 0 0.005 = 0.001 0.008 = 0.001 * 
16 1 

18 1 

18 2 0.006 = 0.002 0.012 0.003 * 
18 3 0.004 x 0.002 0.008 0.003 
lysoPC 

16 0 0.006 = 0.006 0.009+ 0.007 
16 1 

18 0 0.001 0.001 
18 1 0.002 = 0.002 0.004 0.002 
18 2 0.016 + 0.006 0.026 0. 007 
18 3 0.025 + 0.004 0.037 = 0. 006" 


30 min 60 min 

0.007 + 0.004 0.016+ 0.003 
0.016 = 0.005 * 0.023 0.003 
0.003 + 0.004 0.005 = 0.004 
0.033 = 0.012 0.041 + 0.023 
0.006 + 0.004 0.014+ 0.002“ 
0.008 + 0.006 0.011 0.006 
0.006 + 0.003 0.009+ 0.001“ 
0.011 = 0.009 0.0162: 0.009 
0.001 = 0.001 0.001 0.001 
0.002 + 0.003 0.0012 0.001 
0.004 + 0.003 0.004+ 0.003 
0.032 + 0.016 0.035 + 0.010" 
0.042 + 0.010 0.050 0.007 
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